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ARBREVIATIONB

The necessary corrections 1o tho List of Radio Statlons of tho United States
and to the Imternetional List of Radiotele 'E,Tap'h Statlons, appearing in ihis
bulletin under the heading '*Alteratlons and corrections,” are publie after
the stations afeeted in the following order:

Name - = Name of station. : -
Lae. =Geographieal locativn. O=weat longltude. N=north latitude.

S=nouth latitude,
£l =Cnll letters a=sfgned,
System - =Radie aystem used and Efmri.a. par seeond. -
Hanga = Normal mnge In nautieal miles,
w. L = Wave lengths pesigned: Normal wave lengthe in [talics,
Borvice = Nature af service malntained.

'’ X =Point-to-point {fixed service).
PG ==0cneral publle. -
P B Limitad public,
RO = Radiocompass station.
A B= Aviatlon bopeon.
B == Doaacon.
FPe=Private.
O =0Government business exclusively.
Hour == Hours of operation:
N=Continnous service,
X =No regular hours,
= Federnl Telegraph Co,
Ca.=Intercity Radio Telegraph Co,
. 0. =Independent Wim!m elegrap
= Kilbourne & Clark Menefacturing Co.
=+ Hadlo G-aﬂi::-rnlmn of America.
. O, = Tropieal Radlo Telegeaph Co.
Eu = Univer=al Radlo Corp.
Wireless Specinlly Apparatus Co.
e Contlnuous wave
=Ihtarriupied confinuous wave.
= Kilocycles.
= Frequency.
= Alternating current.
=Vacuum tube,
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Commercial land and ship atations, aiphabetically by call sipnals ~
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Broadeasiing slstions, alphabelicglly by ool siguals
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REQCR Enoln Huhu:u, LlLI.L. Diadly ‘-I:"-rl RulIngE. .| Salkla atTorn Bnssddenmliog G
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WLAY Clavelfamf, ilnln.....-.....-- . Henry Oroatwan,
WLAN Elfm 0L {portalscl, 135 Eeath Fomua | 14"r|.1l armm E. Hilsr,
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COMMERCIAL LAND STATIONR

Beratlonsamd corresd lons to be mnde ta the List of Findlbe Sistio nh.el':rnlted taa, ecdithom of Tuea 36,
e aotl 1o thn Tnlebeoa e fathe List af Radio BEAitony. Rl O o aichom or Taos B

Barrows, Tex.—83ystem, strike out Thorduson and Grebe spark, 240.
Hovatox, Tex.—W, 1., 44,03,

LAwnusoeviLLe, ILn,—8triko out all particulats.

Pamta, TEX—W, 1., 43.52,

SPRINGDALE, Pa.—W, L, strike oud 60,56,

COMMERCIAL AT BTATIONS, ALPHABETIQALLY, DT NAMEE OF VEBABLS

fAleratinaE nnd nunm1mmbarr4ﬂ::n tha List of Tiadlo Btallams ofthe T nited Eates, editfan of Toon 30,
1929, ad vo the [oternationnd List of Badistelegrmph Statbons, pubilshed by (bo Beros boreas]

Anganors~3tation controlled by 1. W. T. Co.

Avnoxguin (rI;{GDLJ.—EIt.uunn eontrolled by I. W. T. Co.

‘Ann Arson No. 5—System, R, C, A. v. t. telegraph; w. l., TI&, BT5.

Ana—Byrtem, English Marconi spark, 1,000, Englivh Mareon v. & telegraph and
General Electrie v. t. telegraph: w, L, ndd 750, 900,

Banwick.—W, 1, add 800; owner of vesel, Barwick (Inc.).

BeacoNLianT. —Owner of voasgl, Beacon Transport Co.

BrLuowerre—W., I, 600, 106, 800; station controlled by R. C. A. {U. B. L).

or Cuarrancoar,—W. L, add 1,800,

Crry or Freevonr~W. L, 400, T04, 800,

Crry oF Jorer.—Station controlled l:F;dR- C. A,

Crrv oF Lonosnuno.~—83tation controlled by I. W. T. Co.

Ciry oF Quans.—8Blation contralled Eg;'ﬂ.. C. A, _

Corrsrr.—W. 1, 450, #00, 708, 800; siation eontrolled by I, W, T, Ca.

Couboc.—Sysiem, R, C. A, v. t. ielcggl;‘nph; w. 1., 6043, 708, 750, BOD, G0O.

Coronapo.—Station controlled by T. W, T, Ca.

Craxvono-—. 1., 864, 706, 800,

CrieTobat.—W, 1., add 800, _ L

Easreny Mantxun—Owner of vessel, Amerlcan Morchant Marine Stenmsbip -
Comporalion. .

Eaisreny Buore—Biatlon controlled by I, W. T. Co.

EARTEEN Sratrs==W. L, add 1,675.

EvuerieLn,—Station controlled by R. C. A,

Epsemts.—W. L, 600, 706, 800; stailon controlled by R. C. A. {U. 8. LJ.

EnaenoyT.—Station controlled by I. W, T, Co. .

LEnwa—W. 1, ndd 800,

ExcLewonn—Station controlled by I, W, T. Co.

Garrunr.—W. 1., 600, 706, 200; statlon controlled by 1. W, T, Co.

GexERAL 0. H. Ertar,—COwner of vessel, Commercial Courier Steamship Co.

Gronae Arten-—W. 1, 804, 706, HOOD, .

Groveesten. (KFYQ).—Systom, Navy-Simon, 1,000.

Groveesrer (KQOU).—W, |, 600, 706, 800,

Havr Moon —Blation contralled by 1. W, T, Co,

Haurron Roaps (KESR).—W. 1., strike out 1,900, 2,000.

Hanvey H. Browx—38ystem, R. C. A. v. t. telegraph. -

H. C. Forapi.—Bystem, R. C. A. v. L. telegraph; w, 1, 400, T08, 750, 800, 040,

Hovexn —Npmn :-l:u.ngudf io Beacanhill.

Lowa.—0wner of vessel, Inland Waterwoys Corparation.

dasin MacNavowron.—System, R, C. A. v, t. telegeaph; w, 1, 714, 800, 875.

derr Davie—W. L, 606, 704G, BO0, 800, 1,800, 2,000, 2,100, 2 200,

Kannnoa—W, 1, add 35, 35, 40, 80,

Levanr Annow.—W. 1., 600, T, 800,

Lito—W_ 1., adld 1,900, 2,000,

Lowmse (KEFYP) —Syetem, Navy-Simon, 1,000, .

ManieTigue.—aysiem, Marennl, 480; w. L, 715. :

hﬁunnﬁﬂu :rgm;rr,—}q'num changed to Aurora; owner of vessel, Btandard Trans-
portation .

Narpo—W. 1., 800, 708, 300, 1,800, 1,000, 2,000, 2,100, 2,400; statlon controlled
by I. W. T. Co.

Nangssva—&intion controlled by It C. A,

Naisnans—Statlon controlled by R, C. A
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MNEMATA—3tation controlled by H. €. A.

Ocpan.—Bystem, R, C., A. v. &, telcgmph w. 1., 600, 708, 750, 800, 000,

OmonNpAGA—Bystom, . C. A. v tal:ggm B w. 1., 600, ':ruu OO, 1,800,

Qes1ving.—Station controfled b R C. A (1, 5. L.]n

Ovennpoox —Ownar of vessel 'Ehdatunﬂ Transporiation Co,

Patarka.—Owner of vessol, Now Erngland, New York & Toxne Steamship Co,

B. J. Hawxa—S8yatem, R.C. A v, 4. telegraph: w. 1., 804, 706, 750, Hﬂﬂ, ﬁu&,

RossmoND —Owner of veesel, North American Flsherjes -[fm:}

Saw Juaw (KGJ). t]’[gslem, mmp-uniu ﬂ”k 1,000 and 1, . T. Co. nro; w. 1,
400, 7048, 300, 1,804, 1,900, 2 E-I-DL‘r houra, N

Samare—Station controled hl’ I

SanTa ManTa—System” . C. A, v. L. tﬂlngrnph, w. L, 600, 706, 750, 800, 1,600,
1,800, 2,000, 2,100, 2,400,

BINASTA -—~E'-r£tem, Mnrr.nnl 1,000; w. 1., 660, 7048, 800,

SEaowat.—Hyatem, Cut-l[ng and Washington, 1nnn w. 1., 800, 704, B00.

&. C. T. Doon.—Systam, R, C. A. v. L. te pjn,“ 1., £00, 708, 151} 800, §00,

Eﬂgﬁﬂﬂnﬂnﬁ-—ﬂnnsﬂ 300; system, It. C. A. v. L. telegraph; w, 1,, 404, T00, 750,

Sucross —Nama changed to Citles Bervice Fuel; owner of vesscl, Henry L.
Daoherty & Ca.

Elmn..:.l:r-.m ~—. 1., 608 708, B00. -

Horae—Byatem, R. C. Lv.t mluﬂgmph; w. ., 8043, mﬂ, 750, 800, 600,

Tasra (KOVX]), —W. 1., 00, 708, 800,

TosTaLs,—W, L., add S0,

Umicot—Station controlled by R, C. A

Wear ﬁl-l-.'mﬂﬂﬂi-—ﬂhﬂﬂn controlled by R. C. A.

WEST ARnow,—3 BDMarconi, },000; w. L, a0, 704, 300,

WesT Canon— n:m uhanuﬂd to Pacific Sprice, -

Wenrr Cerrma.—W. 1., 800, 70§, BOO,

WestonesTen—Statlon controlled by R C, A.

West Eﬂnnn'r—R-mm 300; system, Navy-hlarconi, 1,000; w. 1, 800, 706, B0,

Wear Conas—W. L, 600, 'J'Ilﬂ B0

West Freasco,—Btation controlled by R, C. A

Wesreny Qoean,—3Stetion controlled by 1, W, T, Co.

Wesrenk QUEEN.—SBlation controlled by R. C. AL

Weerecan Brarrs—W, 1., add 1,578.

Wesr 'GE‘IHZH’H-IA..'—HI:I.[IDI'I contralled by B, C. A, (U, 8. L.

Wiear Hancvvan —W. L, 800, 704, 8O0,

Wear Jarrnur.—W. L, ﬂﬂﬂ', 'H:IIZIIJ R0M. =

Wear LKyexa.—Btatlon controlled by R.

WeRTLAKE~Station controlled by R, C.

WesT Loguasstrex.—3tation controllod

Wesr Mapaxer.—Biation controlled b ﬂ‘;

Weatupap.—Station controlled by T, |.:-

WesTuounT.—Hange, EI:HJ' mat-l:-.m Navy '—H. & G, 1,000; w. 1., 800, 700, S00;
atation mntmllnd T, Co.

WesT Secovia.—W l}' Eﬂﬂ, {iﬂ- LR

WitrniLo—W. L., E00 04, 5

Wintiam N, PaGe, —Eiann r;nll.lrnllud by R. C. A,

WiLttas PExx —w l ndd 800, 1,000, 2000,

Winnng Gunr.— el :rn-d HOD: station eontrolled by R. C. A.

E;arkauu{t ﬁtﬂih“]mulﬁ]l}u?ﬁ II . T. Cdn S
BKE QUL & pﬁ o1lnraE of the following-natmed voas askan, Ohlicago Brid
Coloradan, Everett (KUQR), Georgis, Honolulan, Lake Flushing, La Gil.u.Eg:
Biprra {hf[ﬂfi,‘l Bilverbrook, Undaunted.

..;::E:-n

COMMEACTAL LAND AND BUHIPF BTATIONS, ALPHABETITALLY,; Y CALL SIGNaLA

KDCY, read Paeifie Bpruce; KERX, read Aurora; KEXY, read Beaconhill;
h"IE read Cities Servlee Fuel: strike out all Hl:ul'nmfullnwinq the eall i HI!.L-.
]“\PI}EJ“I:[IEE.\" , KECG, KECHM, KFHM, K4GCO, KGOS, KIBC, KUQR,



3 EANDID BEEVICE BULLETIH

, DNOADCASTING STATIONE, UT CALL BIGHALE
{Alterntbors aBd eopmections to b 1msdg 1o the J.I;rj‘n{g:]dln Atafinps of the Tollsd Bdates, editlon of Juoa

KFRKEZ [t['[iwr'i;.na.':--lLI.E1 Mo.) —0wnet of statlan, Btats Teachers College. .
KGCL [Seattle, Wash.), —Ownoer of station, Louis Wasmer and Archie Taft.
KGCU (Mandnn, N. Diak.).—Owner of stetion, Mandan Radio Association
[A. W. Nerdholm). '
CEGEA (Seéntlle, Wash,} —Cgll signal changed (o KT,
EOMO (Beatiln, Wash.)—Owner of station, Figher's Blend Station (Ine.).
WABQ (Haverford, Pn)—Changed to Philadelphls, FPa.; owner of station,
United Brum‘lr;u.shnﬁ' Co. {David E. Rolontz), .
WAHG (Rishmond T, N. Y.).—Call signal ehpnged to WADRC; ownear of atatlon
Atlnntia Hrmtdmsli% i,
WHBG (Harrishurg, Fa.).—Cell sfgnal cheoged to WABS; owner of station,
Macks Battery Scervice,
WIBM {Chicags, TI1.) (portable).—Owner of station, C. L. Carrell, 1506 North
American Bui!-ﬁhlg- :
WIBW (Logansportf, Ind.).—Chonged to Chieago, m. (portable}; owner of
- glmtion, €. L. Carrell, 1508 North Ameriern Hu :ﬂm;.{‘
WIAF {Ferndale, Mh:];.“.l.—-f;‘nll signal changed to WTHO; ewner of slation,

W. T. Thomas Radio Co.

WJIBY (Woodhaven, N. Y.).—Call -tlgmﬂ changed to WEOWM. - s

WTAD {Carthage 1l'll.]n.—Ehﬁ.ngm:l o Quiney, IN., owner of siation, Nlingis
Stock Medicine Broadeasting arporatian. :

4]

WTAL (Taledo, Ohio),—Owner of statlon, Toledn Broadessting Co., Hotel

ark.
Btrike out all particulars of the ial.iuwlnﬁ;numed stations: KFGQ (Boone, [own),
KFRW (Olvmpin, Wash.), KFUU {Oakland, Calif.), WIBH (New Bedford,
Mapza), WTAL (Fall Miver, Moss,).

GOVENRMENT LAKD STATIONS, ALTHANRTICALLY BT NAMES OF STATIONS

{alernilona and correciinne o T msile be tho l.k:-uf Huodio Bratlons of tha United Eluhu.-rd-.ithn o Jitm
a0, 163, and to the Interooticasl LISE of Hediotelagraph Bintlnns, pabllched by the Berpe Burenn)

Conpova, Avasea—W, L, stilke out 2,100, ' S

GuanTaNAMO Hav, Cona—W, L., eteike out 2,100; hours, stddks out referonce to
footnote 10. . .

Lirrie Sguaw MIngR, Auasra—W. 1., 447.56.

Srwanry, Artaska.—Hales,*12 cents per word,

OOVEANMENRT LAND AND ST ETATIONE, ALPHABETICALLY BY CALL BIGNALR

NPF, nolice of deletion in this publication for loet mouth refers 1o Marshfield,
Oreg.  Empire, Oreg. s still in commission.

EFECIAL LAND, ETATIONE, RY WNANES OF STATIONY
[Alteration nnd correctinos to bo seide 66 the Lﬁ'ﬂrﬁ?ﬁp Fintlcns of the United Btales, edition of Juna

Sranronp Umivensrry, Cavir. (portable, BXH).—Owner of station, Herberk
Hoaver, jr., &hd Frederiek E, Terman, ) ' :

Strike out oll particulars of the following-named stations: Ames, Towa (SXBB);
Ames, Iowa {9XX) ; Bollnas, Calif, gﬁ'_‘gl); Foston, Mass. (LXT) ; Bound Brook,
N. 1. (2XAR); Bulfalo, N, Y. (8XAT): Burrwood, La. (%ILE{* Chieago, Tl
(DX Y); Cincinnati, Ohlo (BXAV): Cinclnnati, Ohlo (BXA ﬁm’m! , Oblo
{8XAH): Clevaland, Obio (8XCH; Columbis, Ohie (S8A1; Connellsville,
Pa. (¥XAT): Darby, Pp, (8XB); Dearborn, Blleh. (8XD); I'Dntn:llt, Mich.,
{(8X AR Detroft, Rich, (SXEBT}: Flint, Mich, (BXAZ); Fort Monmouth,
W. J. (AXBB): Frackville, Pa. (8XHA); Gunnlson, Colo, (9X€); Hasleton,
Pu. (2XBE); Hialesh, Fla. (4XG); lowa Clty, Jows (6XAZ); Kahuku, Hawai

. (BX0): Lond Tree, Towa (0XI); Madison, Wia. (0XM); Minncapolls, Mino.

- [BXAX); New Orleans, La, (6XH); Now Yerk, M. Y. ‘5_2}[.&'[.- » Mew Yark,
M. V. (2XA8); New York, N. Y. (ZXPAY; New York; N. Y. { lhlu,:lIEDg;
New York, N. Y. ("EL:-:_T{ : Wow York, N. Y. (2XZ); Oakland, Calif, (0XAA);
Oskland, Chalif, (63G); Omaha, Nobr, (6XAR); Philadelphis, Pa. (3XV};
Portland, Oreg, (TXL); Rogers, Miel. (8XAU); San Franclseo, Calif. (BXAG);
Beheneetady, Ji‘l Y. [EJDLE}; ‘.I'mnlun. N. J. lﬂh’.ﬁﬂl}' TI‘E-I'L’ M. Y. (2XAP};
Tuesan, Jlri]:- (X AW)Y; Underwood, Wash. (oear 7 @) Urbann, I (0XT);
E;n%aﬁgfm, Ind. (0XD)); West Lafayoite; Ind, (9XE); Willlamsport, Pa.
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Broadcaating slolions, alphabetieatly by call alpnale

' thin owiletd Al Lhe atatlons.

g bo Lhei, 31, 190

Hirsca thin

Wirs cirn

lr:m;i pliestionsy rinrllﬁnm mﬁ“jﬂ
PaTtmaat dned Dok maks Faman
fly [z comformity with wnve lengtha or power nxlually tasd 'Em]:plﬂ:l

: . . Fre-
F L Location of fiaticn Chwnar of station Eﬂﬂ: ]E',;.Tﬁ bl
cyrlea)
EDKA | East Pleesburgh, P ascarerm—aee ‘Pran:hnuﬂ Blectrle & g | M el ded
EDLR | Devils Lake, W, Dok, ooenes nn-Jjn- Elgctrle Co, nnd WHeom Al ‘mnad|l,300
Inmirabice AgeDey. -
EDY L EEIL L-E.I‘..E:-ELIE Lrjall, Hirn Inm-::-nlh Droadensiing. . ooy SehE |1, ED
[Ty
KHX T"u:lnr. L‘Iu:-_---_u l] tadoasiing L'-'-J....-.,. 1 Wy £,
HFARN Linpaln, Hebr. . Eﬂ ﬁ'l.'ll-t.'t ETTTETL nl T—— a!'l?m LT 5] T
KFAD 1-hum: Arie., 212 Merth Canteal | Electriesl Equipmaat TS 100 ] IR | L o0
EFATF E% I:]m. Calif., " Moptgoenery | Aliced E. Fomlrm e e e W nv.aj LM
HFALT LTI 11 T R — Untse 1igh feboal.... oo o) 000 | 2030 1,050
KERD I[ilr YT =] D IR T T T Ty e T —— M ITAY § L 00
EFDO Wn, RO Bl o Theatos | W. k. Asbllland Cnion laoge | 100 [ 383 H
Liub of Baa Diego Crollnuy.
EFRE | Bacrwmentno, Claff, &0 K 81 . ...| Kimbell-Upeas Co. o euee--m 100 | &34 500, §
HFBl: Everntt, Wosl,, 2514 Hucker Ave.) Lecan .o cinnr prmmmmmscmsaes 00 ERLTl L MO
HKFHR Tenland, Colo, .o aesasnmerereei Abool Psirlcd B eaws - omeme- 16| B8 1, 20
EFEY | Lammle, WHO_ 4o oociiaains HLHMEHI]“;.\mMH [Bishop) 1,000 | 3Fi6| B
K¥OR PT]DIJ' AL, 311 Noreh Centrnl | Miaiwn Radio Bupply Co.oooeed| 103 | 28 | 1,390
KFCT 'Enﬁll- %Hl?l;jm, Caltl, Twmlly | Bants Tacloo Emndt.ulln: Co. 13| 413 T
: il
EFDD | Bl 14310 0 ee e e eme e  Mickogls Egbrcopalian 0 TR L0
EFDM | Beanmoot, Tex ... S H-.;nullu. }‘euﬂmm ....... o | aes| 6o
EFDX | Ehtevepoet, Lfbye vmemmemccaae Firet Baptlst Choerch. . o | =40 08
KEFDY | Brooklugs, B Dako..o...cneessee-] Sobth ols Htafo Collees of | 500 | 200.3 | 1,000
- Agrienlimne nnd Mechnoks A
EFDE ".linn!u I.Iihrllnn..'.',i:lu'rll.mnu TR Ty T — M| G| 0 M0
e
EFED [ [ S — El g -] e TR — 18| 22 | 1,199
KFEL Ilar:nr oo Afgooat Huded, . unnﬂ' l.'.'l I‘nuun I.Iq-:.]'._---. g | QEL1 | 1, LB
KEFEQ | Onk. MoEr....oovemseoecosssessens| Boroggin & Co, Dank._ cenne—e| TOOD| WET| L 1d
EFE ::.Lu“. L T A — nm & l:-llll.l'rull Miolag | me4|1,mo
-5: Conmbloadlng Ca.
EFFP | Moberky, MO eeseree-macoeseas| First Baprlst Chureho e By EH | 1,760
EFH 'H"Lthlll'l...ﬁ.ﬁ_.l:l.t._h..........,"." Hile]l Lassefl ..o cannrmme emmne fia ] LT | LI
EFHA | Ounnbng, Cols. oo ?-rm-un Btnlm L-uum of Colo- | w3 | 1,06k
EFHL | Oskalooss, [0WA-oyummcnnmeem Fran -'.‘.‘-ul-flarl! amnagsrrossamnaTan 19| G135
EFL qu ..l. aa. oy, Tooth pod | Eade O, ..n.l.l-f‘.n'nr T TR &,000 | 46T (h ]
EFTF Pm‘.]umd.. TR cvnmmseenenneer| Iienapn Palytachilo Lustitute...| 180 M5 | 1,210
KFIO LT a—— soens.| Deocth Cantrnd 1ilgh School. ... 10| TLe | b 10
EFI ﬂ:[rnn.. \-‘-n.uh“.....u..m.,,-. l'?lr- 5 T —— g R, e
EF! Jumenu, Abeeks ... - almn Electtio Light & Fower = EA 3
EFILT Fogd du Las, W T F-Hlli du L L"nrnn'umw!'ll-l.h 16| 28| 1,100
EFIR AMambaliaws, TOWE. . ccuosia. "Hn.-l 1 Elretric Ca,. — 15| MTA1 L0240
EFIF Qunt-.g{:.u, Dkla., W5 MNesth Hud- | Xational Tadls 1'-lf|: T 1000 | B0LT | 1,
EQ:l
KFII I:I .li" - JS [ - 1 L] - I S 15| MEB | LXD
KFIM | Grand Forio, 8, Dak 2000700 lJnmrulrd Worth Dakeda ... 100 | ILg| 100
EVIR Pﬂ:ﬁm Orig., 1950 Bosb Thirty-"| Ashlay O THien & Bo0......... 100 | 5 | 140
EFIY rT Dpdpe, Town, 1004 Central 'I'1.|.111|.|-.|.1I Hodlo U ceiccansnns 0y AR | I, FED
KFIZ I‘m‘l'ln'ln'n.rIH‘ Ter., Z2L0 Avenne L] W. K. 'Eul.-H - B 31T LAED
EFEA | Greelty, Col0 s snnnsarnsna| COlOFAd0 Blole Tanchars College.| 103 | TTLa | 1,100
EFEDO | ntildped; Hons. . a | LEE Brinkloy, M D acieiee—-.| 1060 [ 4314 s
EFELU | Lawrenon, RAM...cocce aeee| Unbvarsity of Rnrsas .. GO0 | AT | 600D
ZI:?FEI. Hpslingd, Mokl e e ‘-'I-F-Hmhﬂ'iﬂ Ehemrie & Mg | 5000 | =93 | 1,040 )
EFHE Kickav e, Moo ______ wanennsnet Szt Tegrhem College. .. pose- | o4 | LE
T YVarleblo.

ZT045°—27—2
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Brogdenaling stations, alphabelically byrcall sipnals—Continued

2

= Location of stwilon - Cwnee of sisiton b3 L
cyelen
EFL Altsmuerguae, M. Mex. ... Usdverlsty of Mew Meslea . 1007 4.1 | 1,150
KFLG oy Bepifa, T e cesnnssnnes| Emm Tenibo FAndio Clul. .. .uee. 1§ @dL| 1,750
EFLY | Rochfoed, Il .ee e saeemenmmmaes Ewc"dmu Eu.nsﬂlml Miufoa 1o | 2E.9% L2300
EFLE Iniveatcn, Tex., 5T Aveous .‘:".. [earpe B III.:.||1:h _________ un| mo9f L5
KFMI | Blous City, Jowi... --| Alaraippide College. ... Jon | AT | L UED
EFME | Mortldield, Mioa. . wne| ERtlatan Collige. . ... - | Bad|
EFNF | Bherasitnst, Towa,. | Tienry Field Boed €5, mon| 1,000 | 4RLA | 650
EFOA Benfthi, Wt oo e s Kh Dep=riimehl 5018 o] 1,000 4343 [T
EFun 'ﬂllr||l:i|£rl'l-l'll-'l' a1 EFOH {lnc]....... e M) RHid | L35
BFOLN ath, Calil,, Jergopa ‘Frast Michols & W aslBnar (J5e]... ... o | 4| LK
EEon FIu.lL L-In utr. Ut s muenrree--| Laiter Ty Gadnts Tnivecalty, 200 BALELIO
EFOR | Davld Cliy, e e oaiae mI-:Ild. il ‘IEru & Eleebrin 1001 754 | 1,30
LT
KFOT | Wiehita, KA. oevaesorenns el s G (cet- | s0l e 150
joge H1{i Melbodiet Okereh).
REO Omaha, Nehr, Teclinioal Bflgh Bebunl -y oaen 1060 24.E ] 1210
EFD Ei. 1:111‘ ].!I.n.'u . Fourthand Hobe ) Iséncon Redio Servie.. oolo...| 250 =2 TR0
BT i
E¥FFPL Dbl Tex . 306 {ralfing Ei...... L R LT T R —— 1 =4 i, 110
EFPM | Greenvllle, Tex. . oo oo beew Furmniture Co o o..oos 0} MLE|1M0
EFPR | La# Aogelis, Calll. uccarnannnnmen- Lrﬁcnuﬂn tﬂwnﬂ-? Fradley B | a8 | L300
i |t|l imreok.
EVPW | Oartoreille, Mn .................. &1, Johas M. E. Chueeh, Bcath B0 [ 288,46 | 11060
LEev, Lo W. Gtowert],
EFPY | Epolinge, Wl oo oo occnana Syipons Invelmest Co._ T | RG89
KFQA | Bl Louds, n.. B Pagn Ave .. PAUT PR v revanaenrnoemeeea SO0 | 36T 1,180
LFQH | Fort Vearth, Tex ___ eeeuon- eprellight tih m*rﬁum-: Ca_ .| 1,000 5E3 |1 140
HEGD Amebiurare, Alsakn_ ..o e .l..:u: "g"F (P —— 100 | 500 R &
KFQF Towd CIEy, IR cerssonorerasens unnn ]r ............. W[ &7 | h30
EPGU | Alma (Huly Cliy}, Colil.. i .oon B LR 100§ e | 1,00
EFQW Eh-elt_lle. “rh Fourth 5L mpal l'_":ul F Eu.&rl.m......... —— o0 oA T § L, SR
TE.
EFgX .'azuu.ir_-, 'I-'I-u.'h oy Waskingtoa | Alfeed B, Hhubbard ... 8] 20 | .41
KFQE m.: n:.':.u:-d Calif, 5623 Do Loog: | L B, Tolte veesene sesmmmeessnsas to | 54 )L™
EPRD | Boevtie, g e censnuee Hadl Firne. 20 | 2w 1m0
EFR Mo Franciaon, Celifl ceree-meamee Dt Lea n’ém}......,...._.- 0| #7112
EFRT Columbly, Biv_ . e iaunua Hlmh.tm [ it eintare o 4T =]
K¥a ”';.“]34“'“' Callf . Gfant | Alrkn Radio Corparating....o| 1,000 { 2658 [ 1,220
K¥Fsa du.'l ;Euluh Qally., 110 Gilen- J-Irll:u;l Park Evnogelislic &asseln- 0| ITR | 100
T
EFOL ﬂn.l'r:;'lnn, Tu._L )59 % priel Se. . Th::u Ooggan & Diros, hosle SO | anE A | 1,1c0
EFUM | Colarsds Bpringn, Colo., Wersds § W Ik, ooy . snsemssmmaas L | S| L es0
apnd Mics P‘l:.i .ﬁ.ﬂ.
EFUD | B Lonks, Alo.. e emee | Cotrdls BemLEETY . e s B | BRI LA )|
EFUF Denver, Codi........ Friersimun DL'I:.HHI.HUIPJI-&].". 00 | el T | L0
EFUR | Oplen, s, -l:!l:l"l“-l"rni-jrﬂ.llh-ﬂ:-t_ Pacry 3 Hull.dlu O e Tl om| maT|nuw
EFUE Lin ml,ﬁﬂulﬂ' o+ 1814 Havendeottf | T 8| =Ald | LI
H.QI.LH'I o
EPUT | Halt Loks r‘nr,T..'lrm ............ Unitm: ............. oo | 28 | 1140
Vi | Vesdee, Calll. . R T ].E[nﬁ"t‘.]n.nll__u__ EOf oy | Ll
EFVE Bt I'.|-|;||.I]._|, M:.,]m 'l'.'ll-'lrt- Er:,_-__- ﬂ-?nun Ilmuq,n.mu; Corparn- | AG00 | QY | 1250
.
KFVG Mmm. Hang. .. cssspsnansal FIMTE Keihodlef M‘ 16| &34 | LD
Chuarel (Ralph ™. Ellinit), '
EFvI Domaten, To% . v rn e sammnnams l‘ill'lt'.r-i-'llh ‘Equh_'rp Dl gk, 0 Wm0 (L0
. (=1 m Trod
EFVE Fllrmm Y =1 T CerlE Daghay. oo H: =2l Laxm
EFVH In.-u- lta‘:q# {oeary, 1078 Tezn- 'Tl'luﬂllr.iﬂ gratian Doads AT RER
L = n
K¥VH ’ ﬂmu Et'“' Ao, 312 Ssulb nﬁrh :E-Iﬂli-rj" & Hadle Ca,,... o .oany | a8
E¥YVY Am?qumf, M, MMex, 407 West | Radio Sopply Cou . oceceanns 10| MHkO|L,=0
1] 1.9
EFWEH E[tll'l]f'l'mdh.] Colif., E542 Sunsed | Wemer Bros, Pletores {Ine)....] 500 [ 383 | 1,199
| 1k s
EFWC | San Bernardln, Talll .o ceeng Lawirnee B Walleoeewsnsnanes| 200 | S0L1 [ 1,500
EFRF |BL mm.mn L4000 Lindell Teabe-| 8, Louls Trath Centor. .. = dso| maw|nem
EFWH | Eureka, Cnllf, H:-I:rl"rnm-n__,-_, F. Wellpgton Torss, IF ... 100 | =L | 1,150
EFWwl | Bouth fan Franeen Hadta Entes [I.w:.] b a3 MAE|Em
Wiley B, Alkn n-.::‘rrllun ]
KEFWAM ﬂ'l.'l‘.l.nnd Colll, 1128 Fal Oaklapid Educntlonat Boclely...| 1000 | 3359 | @;
EPFWwa .ﬁ.n.'lnu, Calll. Lawrenes Mot weemceeem——-] 503 | TLL | LAX
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L

Broadearting stations, alphubelically by coll wignals—Contlanod

.th Toenilon of siatina Owner of atadion II“‘:“I' '";-I
RFWU | Meoeville, La_ o winzze—--s Femleinmn Cellege o iuaueaes 103
EFWY rummdhﬂm 365 East Fiftye | EFWY Droadesst Siwdios (Tme) 1
EFXD :E|I|: a".: B, l_"':n.'l-.t eamr e DIEEETEE CF, Tellar . o.oc...o.
EFXD N [T o 1 150 T |- o T 14¥
EFXF 1:.'11 Ifdggl!lm“ Cabka,, B14 Mo- %es Pook Bromdostog Coo...| | 000

! ]
BFXH 5;1 'Fﬂl-ﬂ Tox., ||,:|.ﬂuu|.|1 Bl Fasp | Dbsdson Badbo Coo e aiiia 1]

X E:w:tur, Cala. (Eear! ... H, (1. Doweil {DUoger Fordens}. 14
KFXR ki mﬁ .n S 1708 Wrat | Clasen Film Finishisg Co...... L5

r
KFXY m:m:mE T o eemeeash MEs Mary M. Costimn 00| M
phzom Thealre].
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CHARACTERISTIC OF BQUTI FAES JETTY (LA.) RADIO FEACON CHANOGRED

The charactaristic of this beacon has been changed to groups of 2 dashes for
B0 spconds, silemt 120 seconds, tham:

—— — — Ble,  Bilent
Eﬁ speonde 120 ecconds

CHANGE 1IN LOCATION OF NAVAL ATATION AT EMPIRE, ORED.

The following changes should be made in the anoual list of Commercial and
Government Radio Stations, odition June 30, Iﬂﬁﬂ.‘m 115, change Emplre,
Oreg., Iat. 42-23-03 to read Empire, Oreg., lat. 43— . On page 110, radio
transmitter table, under “ Pacifio Consl,'" insert, Em].l:irb, Oreg.; F; Int. 43—
22-564.90 M., long. 124-18-20.40 W.; C. W. & 1. C. W. _

CHANGES IN FOIREIGN ATATIONE

Sweden,—The Knrlsborg station now transmits weather bulleting for shipplag
on 4,200 meters, ¢ w., in liea of 2,200 moters. .
* Germany.—Vessels when in the Woser above Weser Light Vessel and [a the
Jade above Minsener Sand or when procesding from and to the Weser or Jude,
east of the merddinn of Nordeeney, outsldo the Elbe, should use the Bromerhaven
etation for communlention. VYessels when in the Elbe abave Elba Mo, 1 Light Ves-
pel and in the Kiel Cannl west of Rendsburg or when Ipracnﬂdiu#lmm and to the
Elba, enst of the merldipn of Norderney, outside the Jade and Wesar, should use
the lf:uxh.umn station for communication.

KHORDERNET LIGUT YESSEL (0ERMANY) FoO slgNAL CHANGED

Radie fag «ignal—This signal consists of the letters NNNN (— - —=—-—)
the transmitting time belng § seconds.  This is followed by s silent intenru.{
of 1.253 seconds, after which 15 dashes are sent, each of one second’s dyration.
Tha silent interval belween the dashes is 0.253 second. After the lpst desh
there fa & sllent interval of 2,205 seepnds.  The period of the complete sgnal
ia 30 seconds. The complete signal 18 glven seven tlmes in 8.5 minutes, after
which there Is a gleot interval of 4 mioutes; total ind for the group of seven
wignals, 7.5 minites, Thle group of sevan sigoals von slx times every hour
from 18 m. 46 a. Lo 650 m. 45 8. ¢ wave length is 840 meters,

Submarine fop smignel.—This signal s sounded vn 8 submarine oscillator
and “conslals of the letters NN {(— - — =); tranemitiing time O seconds, silent
21 aeconds, period 30 seconds.  The submatine [og slgnal is sounded from 59 m.
45 a. to 1B m, 44 8. during the silent interval of the radio fog slgnal.

Air fog signal—This signal Is sounded on a nrutophone and consistes of the
letters NN (— - — -), thust blast 2 ecconds, silent 1 second, blast 1 second,
gilent 1 second, blast 2 seoonds, siiont 1 second, blast | sesond, silent 21 pec-
ands, poricd 30 soconde. The ale fog signal commenees | second after the
fnat sound of the submarine fog signal. the noutophone is disabled, & group
of thren blaete will be sounded on o stenm foghorn every minute, blast 2.5 aeconds
silent 4.5 seconds, blast 2.5 eeconds, silent 4.5 soconds, blast 2.0 dsconds, silent
43.5 seconds, . .

The radio fog signal aod the submarioe fog signal may be wsed to determine
the distance of n vesael from the light vossel, The number of doshes of the
radio fog aignol received before recelving the first sound of the submarine fog
signal indieates the distanee In naatical miles from the light vossel.

Approximate position, Iat. 53% 50" N, long. 7° 14" E.—Nachrickten fur See-
Johrer 47 (5188), Berlin, November &, 1028,

FUBLIO EESOLUTION—NOQ. 47—TH CONGNERS
[8, T, Tea, (25

Toini rsclwilan, Emitiog che time for which Hesnse for radlo frapimlsafon meoy be grmated, nod for olber
. afpaal

Resolved by the Senate and House of Representatives of the United Staies of Amesiea
in Congress assembled, That until otherwise provided by law, oo original Uconss
for the operation of any radio broadeasting station and no renewal of & Leonss

af an oxisting brondcasting station, sball be graoted for longer periods than
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ninely days end no original Heenss for the operation of any other cless of radie
slation and no renewal of the Heense for pn existing station of any other class than
s brondeasting stalion, shall be grantad for jonger pericds than two um-a, and
that no original radio license or the renewnd of an uxisting license shall antad
after the te of 1he passpge af thlu reedlution, unless the mpplh:nni- therefor
ghall exeeule in wrlting 8 waiver of nu% right or of any claim to any right, a8
against the United States, to sny wove length or to the use of the ether In radio
teansmisaion because of previous license to ose the same o because of the osa
thereaf.
Approved, DEI]!:II.I.b-L-l' 8, 1020,
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Now ware lengths of European broadeasting stations—Continued
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[MPORTANT EVENTE IN RADIO—FEAKS TN TEE WAVEE OF
WIRELESS PROGRERS

1827. Savary fonnd that n stee]l needie could be magnotized by the dischargs
from a Leyden jar. . .

1831. 'arady discovered electromngnotie induction betwean two entiraly
separats clroulta. .

1837, The fiest patent for an electric telegraph wna {aken out by Cooke nnd
Whenatatone {Londan) and by Morso (United States).

18498, Steinheil discovered the use of the earth retuen.

1840, Henry Orst produced high frequency alectrio oscillations and pointed
out that the discharge of & condensor ja canillatory.

1849, Morse mode wirelpes experiments by electric conduetion through
walor,

1843, Lindssy suggested that if [t wera possible 1o Emvlde_mﬂun: not moro
than 20 miles apart oll the way scross the Atlantic there would ba no peed af
lnving b eable.

1848, Lindsay mode experiments in tronsmitting meossAges BOTOES the Hiver
Ty by means of eleckdeity or magnetlsm without submerglng wires, using the
water as & conductor,

1848, Wilkins revived the snme suggeetions for wireless {elegraphy.

Doctor O'Bhanghnessy suceeeded in pessing  Intelligible signals without
metallle copduction across o river 4,200 fect wids.

1882, Heyworth patoented s method of conveying electric signals without the
intervention of any eontinuous artificial conductor.

1867, AMnxwell read a paper before the Royal Boclety in which ha 1aid down
the theory of e]er,-tmm.;q}nemm which he developed more fully in 1873 in his
great treatise on electricity and magnetism. He predicted the existence of the
clectrio wnves that ore pow used in wireless tolegraphy.

1870. Von Bezold discovered that oscillations set up by & condenser dlschargs
in o conduetor give rise to intorference phenomena,

1878, Hightan made various experiments peross the Hivar Thames with
Morse's method.

1870, Hughes discovered the phenomena on which depond the action of
gonerer.  The coberer wna latar un-&dn]'}rncﬂtnl]v by Mareompi.

18A0. Trowbridge found that dgnaling might be carried on over considerabla
distanees by eleetrie conduction through the earth or waler between places nol
metallically connected. :

1883, Dell's experiments with Trowbridge method on the Polomac River
resuited in the detection of slgnals At & distance of 144 miles.

Professor Dolbens wes awarder n Unlted Btates patent in March, 1882, for
wirgless apparstus In eonnection with which he made the rtatoment that “elec-
trical communication, nsing this spparatus, might be established betwean points
certainly more than one-hall mile spart, but how much farther I ean not say.”
It appeared that Profersor Dolbear _m.u.t!e an approgch Lo the method that was,
subgequently lo the hands of Marconi, to be crowned wilth maccess, "

1883, Fitegeraldl suggested a method of producing electromagnetic waves
in space by the discharge of a condustor.
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18848. Edison, ssslsted by Gilllaud, Phelps, and Smith, worked out a system
of .cammunlcation between raillway statlons and movipg treins by means of
induetion and without the use of eonducting wires. Edison took ocut poly ocs

atent or long-distance telegraphy without wires. The applieation was filed

Isy 23, 1885, at the time ho wos working on induction telegraphy, but the patent
{No. 406971} was not lssued untti Decomber 20, 1891, In 1003 [t was purchnsed
from him by the Marconl Wireless Telegraph Co., :

Preece mede exporiments ot Neweastle-on-Tyne which showed that tn bwo
completely insuluted cironits of square form, each side being 440 yords, placed
quu;tergr a mile apart, telephonio apeech was convevod from one to the othaer

¥ ol uotiamn.

1886, Dolbenr patented a plan for estahblishing wireless communication by
means of two insulated olovated plates, but there is ro ovidence that the method
praposed hy him did, or eould, affoet the transmission of signale botween stations
stparnted by any distance, '

1887, ertz showed thet electromagoetic waves are in complote sccordsnee
with the waves of light and heak, and founded ihe theory wpon which all medern
radio EEE‘MHUE devices are based, .

Heaviside establishied commuenication by telephaonic speech Betwoeen the enrface
of tho enrth and the subterrunean gallerics of the Breomhill Collleries, 350 foet
deep, h;,' in¥ing ahove and below und two complete metallie citouits, each
about 214 miles in lengih, and parallel to epeh other. i

- 1880. Thompson suggested that electrie waves were particnlarty suitable for
the trapsmission of signals through fope and material obisete.

1B8l. Trowbridge suggested that by means of wagnotic induction betwoen
iwo separata and complotely Insaluted elrevits communication could be efected
bebweon distences.

1802, Precco ndopted a method whick united both conduction and indugtion
ns the meens of afecting one oireuit by the current in ancther. In this way
be patablished commumication between two points on the Bristol Channel and
at Lechnosy [n Scotland,

Stevenson, of the Northern Lighthonss Board, Edinburgh, aidvocated the use
DTE;H‘ inductive system for communiestion between the mainland and isplated

CVEEERC-T

Braply devised an applianee for detesting electromagnetic waves, which was
known na g coheror.

1884. Hathenau experimented with a eonduetive aystem of wircless telog-
raphy nnd sigoaled thraugh 3 miles of water, ' .

1885, Smith established communleation by sanduction with the lighthouwse
on the Fastnat,

Mareapi's investigations led him to the eanelosion thal Herlalan waves could
be userl for telegraphing without wires, ,

1888, Marcon lodged his applieation for the first British patont for wirnleds
telegraphy. He conducted experimenis In coinmunieating over o distancs of
13 miles aucceasfully, _ - _

he firat demonstration of directional wireless using reflectors wos given in
England. Experimonts wern condnoted to determine the relative speed of
propagation of light wavoes and the elegirie vibeatlons which sctuated o rocelver
Bt & distange of 115 millea belwesn reflectors.

18687. March: Mareoul demonstrated eommunieation being satablished over
& dlstance of 4 miles, . )

March 17: Balloons were fint used for the suapenslon of wireless nerials.

July 10-1%: Mareoni maintalned communieation between the shere and a
ahip at soo ot dirtances np to 10 miles, .

plembor and Ockpbar: A;rmhu vas orected at Bath, England, and €§-
nals recelved from Selfsbury, miles distont. -

Movernber 1: First Marconi station erected at the Needles, Alum Bay, Isle
of Wight. Experiments were conducted covering a range of 1434 miles.

Dccember 6:° Slgonls tranamitted from shore to a ship at ses, 18 milea distant,

Begember 7: First floating wireleas statlon was eampleted.

1888. June 3: The fret paid radiogram wes tranemitied from the Needles
(Iele of Wiﬁt} stution. ) ' :

July 20222 Evente of the Kingstown regatia in Dublin reporied by wiraless
for Dublln mwu:agéwr [rom steater Fiying Huniress. A

180D, April 32: The first ch ;ungmt wes fited with wireless telegraph
npparatus at Bouwlogne. .
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July: During the naval mancuvers three British warships equipped with Mar-
coni apparntus interchanged messages at distances up to 74 naatical miles (about
85 land miles}.

The internationn] yacht rares which took place in Beptember snd October
were reported by wireless telegraphy for the New York Herald. At the conelu-
wion of the races sores of trisls were made between the United States cruiser
New York and the battleship Afassachusels, signald being pxchangod betwean
the vessels ot distances uﬁ to 30 miles. On the return journoy from Americn
Muorconf fitted the stenmship Si. Paul with his apparatus, and on November 15
cstablighed communieation with the Needles station when 38 miles sway. Re-
ports of the ng_re.na. of the war in South Africe were telographed to tho vessel
and nublishad in & leafiot entltled ** The Transatlantie Tlmed,' printed on board.

1000, February 15: The frst German commercinl wlreiess station was
opened on’ Borkum Igland.

February 28: The first German liner Gtted with wireless apparatus comm nis
eated with Borkumn Island over & rangn of 60 miles,

Novpmber 2: The first wirelnass land station in Beiglum was finished al Lapanno.
Betwean 15908 and 1905 Doetor De Forest was granted numerous patents in the
Un[]:tl:d Biates and other countrics for [nventions connected with wireless teleg-
TRpLY. 5

1601, Jenuary 1: The bark Medora was reported by wircloss as wateriogged
on Raiel Bapk, Assistance was immerdintely eent. o

January 10: The Princesse Clementine ran ashore, and nows of the accident
was lelegraphed to Ostend by wireless.

February 11: Communicatlon was estabillshed botween Niton Statlon, Isle of
Wight, and the Lizard siation, a distanee of 190 niiles.

March 1¢ A publie wireless tolograph service wns insugurated botwesn the fiva
E‘Il‘tﬁﬁﬂl lslnnds of thy Hawalinn group, viz, Oshu, Ksusi, Meloki, Maui, snd

AWl -

October 15: The Arst fan serisls were erected for experiments botween Poldhu
and Newloandland.

December 12 Tha letter V'8 waa recsoived I:-%- Meareoni from Foldhu, England,
at 8t. Johns, Newloundined, a distance of 1,800 miles. :

Prof. B A. Fessenden applied for United States patent on September 28 for
“Improvements In apparatus for ihe wireless traugmission of electromagnetic
wave, anld improvaments rp_lnr.in‘.; more especlplly to the transmissiva and repro-
duetion of words or other audible signals,” It appears that in eonnection writh
this nfpumms {there wans confomplnted fhe wse of 4n alternating-current genes
rator heving 8 frequancy of 50 (0 eycles per second, Professor Feascnden was
ﬁrm:ltc-d 4 number of Lnited States prtents betweon 1890 and 1805 coverlng

pvices used in connection with radietslegraphy.

1001-1804. Durlng this period Dr. Johin Stone wos granted more than 30
United States patente covering radlotelegraphy.

1001-1805. Mofe than 40 Usited Btates patents wore ited to Horry
Bhoemaker sovering certoin apparntus used for radia communication.

1609, Fobruary: Stesmebilp Philadelphia, Ameriean Line, rocelved mesanges
A digtanee of 1,556104 statute miles and roceived Morse signals up to a distance
of 2,000 statute miles from Poldhu station, Cornwall, Eng and,

June 25: The fret moving wire magnetie detector setunated by elockwork was
installed on the Italian crulser Carlo Alberto.

July 14-16: Marconi reecived messages from Poldha on the Ttnlian erulser
fcér[;ﬂ dim\tu, lying at Cape Bkagen, o dlstance of 500 miles; and at Kronstadt,

4 milles.

Naconber: On the 17ih the first wircleas message wae transmitted seross tho
Atlantie, Oon the 18th wireless messppes were dispatched from Cape Broton
station to King Edward VIL .

1903, Japuary 19: President Roosevelt sent & trans-Atlantle radiogram (o
King Edward via Cape Cod and Paldhu statione. .

wreh 80: Firsl tranecesanio radiogram was published in {he London Thmes.

August #; First International Radiotelegraphic Confereneo was hold at Betlin.

Poulsen patanted the improved are oseillation generator, using & hydrocarbomn
atmospherse and n magnetie feld. .

Atjlf “iq. Januory 20: The frst press message wos transmitted sorces tho
nile. - :

August 15: Tho wircless telegraph act of Great Britaln was passod.
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Novomber 16: Dr. J. Ambross Flaming took out his original patant No. 248560
for thermionic valves. ' _ o ' .

1p06. In Octoher of thin year ercetion of Clifden, Ireland, high-power radio
station wae commenced.

1804. Dootor D Forest was nted A patent on January 18 for & vocuum
regtifier, commerelally known as the sgdion. X
_ Beeond International Rudinte'iegﬂ.?hln Convenfion wna held at Bordio, and &
convention was figned by s majority of the principal eountries of the world. |

unwoody dizscovered tho reotifying p ies f carhorundum er and
C Piokard discoversd the Emilar pro (C] sillenn erystals. Theea discoveries
formed the bosis of the widely used erysinl detectors. ‘

1807. Oetober 17: TraneAtlantie stations at Clifden and Glnee Bay were
opened for limited publie serviee.

1808, Fobrunry 3: Tranc-Atlantle radio statlons were opeped to the general
public for the transmission of messpges between the United Hingdom and the
principal towns in Canfda, .

In carrving out Lils inveotion Professor Fessenden conslrcted s high-frequeney
alternntor with an output of 2.6 kilowatts at 226 volts and with o frequency of
70,000 eveles per seeond,  Laler Professor Fessonden rl:lpﬂrh;d succcasful wireleas
‘lﬂl'l:'p]]ﬂﬂlﬂ‘ communication belween his atatioo located at Brant Roek, Mass.,

and Washington, . C., & distapes of abowt 800 miles,

1608, The stoomship Republic, aftor colliding with the steamship Florids off
the coest of the Tnited Etntm on jmumry 23, succecded in enlling assistance by
wireless, TUI the result that all her passengers aod crow wers snved belore the
wviessr|l =nnk. - -

1010. The steamship Principersa Mafalda received mesenges from Clifden st
A distanes of 4,000 miles by day and §,725 miles by night. = On April 28 the Mar-
coni tmns-Atlantie {Europe-Ameriea) serviee wad opened. )

i{unn 2-%: .—\Et :—l.[nprlnwd by ”“1 'nited States G_m'crnmulnat requiring radio
" ment A0 rators on ecerialn pﬂumum1ng veseels. .

qu?n_ July q]::ml'{ﬂ.din perviee orgenized in Department of Commeree and
Labor to enforee ihe aect of June 24, 1910,

1013, F. A, Kolster, of the Buereay of Btandards, Invented and developed
the Kolster decremeter, which is used to make dircct measurements of wave
#ngth and lognrithmic fecrement,. This instrument has beentused by the radio
gervice of the, Department of Commeren sinea it was invented.

Early in the year the American Marconl Co., absorired the Uniled Wireless Co.,
of the United Siatea, - .

In February the Marconi Co. procured the patents-of Bellini and Tosl, in-
cluding thosa for the wireless directlon floder, - _ _

- On February 0 the Australian Commonwealth slation was opened.

On April 15 the steamship Tilanic on her malden voyege, struck an leoberg
and sank, but, owlng to the prompt wircless eall for asslstanee, the lives of more
than 700 of her paagengers wera maved. _ :

The Internatlonal Radiotelegraphie Cemference opened in London on June 4
and spproved Important regulations to have uniformity of practies in wircless
telegraph eervices, On July § the Internationn] Radioislegraphie Coovention
was signed at London, _

July 23: Act approved by the United Btates Government extending not of Juns
a4, 1910, {0 cover eargo vesacie and requiring auxilinry source of power, effleiant
communieation between tho mdio reom and the bridge, and two or more skilled
radlo pperators in charge of the apparatus on eecinln passenger-carTying vessole,

" August 13: Act approved by the United Bistes Government lieansing radlo
operntors and transmitting stat{ons, . .

1818. TF. A. Xolstor submltted to the Government a paper pointing out the
advantages of cerlain npg]{mﬂunu of radic signaling for ues al Ughthowses, light-
ghips, and lifo-saving stations, especially in time of fog, ) -

ring this venr the Governments of France and the United Btates experis
mented between the Eiffel Tower stallon and Washington by wireless to pro-
cure dnta far eomparfng the velocity of electromagnetic waves with thot of Jight.

In June o wireless telegraph bill was presented {o the Ottawa Perliament and
paszad under the title ioteipgraph act of Canada, ™
- Om October 11 the Folturno was ed [n mid-Atlantls, and In response to
tha wircless nﬁgun'l 10 vessels came to the rescis, 621 lives being aaved.

On Nevembor 24 the fimst prastieal trinks with _wireless spparatus on frains
wore madn on & train bBetonging to the Delawars, Lacknwanos & Wentera Rall-
road.
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The station at Masquorls Teland wos the means of keeping Dactor Mauson,
the Austeallan explorer, in touch with the guter world: Radie dispatches were
published in o small journal which was catablished, called the Adelle Blizzard.

November 12: Safety at Sea Conferanca held In London. At this conforenco
the use of radio recelved approprinte consideration.

November 24. The first practieal trials with wireless ap tus on tralns wero
made, messapes having been recelved and transmitted on board trains,

1914, Experimonts in wireless telaphony were carricd out betwesn sevaral
vesepla lying st anchor five-eighths of & mile apart, ordinacy recelvers being upsd
with sucrcess. The wircless-telophone experiments were eontinued between two
warships on the high sens, and the receplion was consletently good over a distanee
of 1814 mites. Successful wireless-telophona cominunicationg were effocted Luter,
using only very limited energy, between vessols on the high seas 44 miles apart.
These experiments were repeated where lund {ntervened between the communi-
cating vessels, and in ihis ense again excallent rosults were obtained. On this day
radiotelephonie communiention was constantly maintained for 12 hours.

On Aprll 15, at Godalming, & memorlal was unveiled to the memory of Juck
Phrillps, chiel rrdio operator of tha ll-fated Titande, who died at his post whon the
veseel foundered in mid-Atlantle oo the 15th of Aprl, 1012, .

A new departure in the application of rndintelegruphy to the safety of life at sea
was the equipment of the motor lifeboata of the stenmuhlp Aguitania with radlo
AppATAtus. ;

Eigh.puwnmd trasenceanie stotlpns were compleied at Camarvon, Walas,
Belman, Honolult, and San Franciseo durdng the sutnmn of 1914, The Hrnl:nlulu-
- Ban Francisen statlons were opened to publle service September 24, The Tuck-
erton-Eilvese and Soyville-Nauen stations were in operation about this time.

BMost of these stations made use of the latest dovalopments In the arl, using
mndnmp-m nnd long waves ns produced by the Poulsen arc and the radlofrequency

termntar, .

On Cetober 6 E. H. Armstrong was issued a patent covering the regenerative
eirouit aleo known as the feed-back and the scli-hetorodyne sirguit.

1815, During this vear F. A. Kolster, of the Bureau of Biandards, develaped
i radiocompazs anid to be more effective than that which was being used.

On February 20 the Panama-Pacific Exhiblton st Ban Franecisco was officially
ppened E_-,* Prosident Wilson at Washington, through the medium of wineloos
talegraphy,

On May 12, in Battery Park, New York City, the mayor tnvelled the monu-
ment in memory of wireless operators who had Joat their lives ab the post of duty.

On July 27 wireless communleation between the United States and Japan was
effecied,  Two terminal stations were located at Ban Franclaco and Fanabashi,
near Tokyo, and the mesaages wora relaved through Honolula,

On July 96 the Ametican Telephone & Telegraph Co., working in conjunciion
with the Wastern Eleeids Co., succeeded In telophoning the wireless agrges tha
American oontinent from Arlington to Hawali, o distance of nearly 5,000 miles,

On October 20 the wireless telephono experiments were continued, communl-
eation being effected across the Atlantle from Arlingion to the Eiffel Tower, Paris,

During this voar ahip servics was ﬁ-mnﬂy improved throogh the instellation of
new agu Fpm::n, embodying features of great practieal value, by varlous operating
compailes, Efficient epmergoney radio {ransmitters came fnto wider use, owing
gonmderably tothe afforts of the radio service of tha Department of Commerce
and [ta refien] to pass incfficient equipment. Buch installatioos, congidersed aa
eesentinl, are saloguards to shippers and the seagoing publie. _

19818, During the eourse of & ssvers blizgard in the Uniled States during
February wireless telngrophy was extensively used for train dispatching, aa the
{elegrngph wires were down,

The determination of the differanes in longitude belween Paris and Washington
with the aid of redio which had Leen in progress since Qetober, 1013, was com-

eted during May, the result, E.M.E:c.ar.e-rl in torms of tire, being 5 howrs 17 minutes

5.07 seconds, antd has o probable acouraey of the order of 0,01 scoond.

The inltiation of the nowly established trans-Facifie wircless service between
the United States and Juﬁun was celebrated on November 5, by an interchango
of measpges between the Mlkado and President Wilsan. _ :

1917, June 2 marked the ‘coming of age'’ of wireless telegraphy in England;
that is, that 21 yvears had elapsed since the registration of putent 12038 in 1896

1018. The trend of progress toward continuous-wave communication as
distinet from that by damped waves was vory macked during this year, s pariicu-
lar impetus belng glven by the econtinued development of the alectiron tube o an
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efficiont receiver and generator of undamped oscillations,  Bleady improvement
wis nleo evident In $ho are form of generator which was {nstalled in many new
N ihaless telophony alao progressed 1 od ext deulntly in th
‘lrolees tolephony also ed to a marked extent, pariicularly in the
direation of re]_lgbllu::;' and inercase of range, due mainly (o E:lu development of
valve generator and receivers, : . 4

Tn the equipment of alreraft with wireless great progress wes made, both in
radiotelegraphy and radiotelephony. r ' :

At the end of the vear a Eiglh-pumr station, erected by the United Btates
Government, was opened st Crolx d'Hins, nesr Bordeaus.

In the Argertine the ercction of a station destined for diret communieation
ﬂth tho Neorth Amerdean eontinent wes commenced in the vicinity of Busnoa

roa.

The extension in the applieation of wireless telegraphy to merchant vesacls
continued, ind at the elose of the year rome 2,600 to 3, veascls of the Britlel
Merchant Mnprine earrfed ipstallations, : -

On July 31 the United States Government took over all wireless land riatlona
in the United States, with the exception of cortain high-power stations, which
remalned under the control of commoreinsl companies,
. On Baptember 22 messpges transmittsd lrom Carnarvon were reeoived in B

ney, 12,000 miles awsy. Cable confirmations of these messapes ware sont for-
ward at the same time, but were reecived rome hours Inter than tho corresponds
radiotelagrams. .

In April o high-power stalion was opezed at Stavanger, Norway, for the tee of
the Norwegian Government. The stet{on communicates with tha United States,

1918, The suceesseful trang-Atlantio flights of Aleoek and Erown, of the Ameri-
ean NC4, and of the Britlsh dirigibla R34 during the summer of the year {oocused
attention upon the appHeation of tadio for nviation purpases and [t= great walun
for terial navigation, ] ' .

On June 30, 1010, there were 2,312 ship stations of the Unltcd States, having
ineropeed from 1,478 on June 30, 1918, At thls Hmp new ship stations wern
incrensing at the mte of 100 & month.  This Increase wes due to tho grest number
of vessels built durlng the war period. . '

. The temporary wiar messures relative t0 the installation of wireless t:—l:_ﬁm h
apparatus on all morckant vessels of 1,600 tons or over under tho Briti Eig
wni made permanent by 8 bill passed by the British Pacliament. -

In February & Spanlsh deerce was lssued to the effect that all salling vessels
of 500 tons or over and carrying 50 or more passongers mueh be equipped with
wireleas apporalug. ' S .'

During the yeer the Radlo Corporation took over the redio Interesis of the

American Mapreoni Co, - ) ] ]
' The war-tiee ban on private and experlfental wireless stations waa removed.

1820, Tha steady development of econlinuous-wave wircless wors was con-
tnued durlng the year nnd some furtber progress made in the commercial appll-
entlon of tube uﬂnﬂ-mtﬂu- : _ .

On Jenuary a law was passed In Grecce making the carryiog of wirclesy
apparatus obllgatory oo all Greek merchant ships of 1,600 tons gross and over,
or having 60 or mors parsons aboard, 1qniu|:|ih!g CICW, .

On January 25 & new high-power siation was opened ot Monte Grande, Argen-
tina, call letters LTS,

Amatoyr radlo work in this and other countdes progressed steadily during
the year with the gradusl removal of war-time restrietlons. '

Bordeaux, France, high-power atation apened.

1921. Exporlments were carrled out in Franee with sueceasful results in the
apﬁmumn of Baidot and similar high-apeed telegraph spparatus to mdio wock.

e progress made In amateur and experimental wireless is exemplified by
the attempts made in Fabrusry and December of this year {o effoet communiea-
tion on short-wave [engths botween the wireless amateurs of the United Siates
and Great Britain. o first attempt was unsuccessful, but during Hhe seeond
test slgnals from many American amatour gtations wern heard both by Britlsb
radio amateurs and by the mopresentative of the Americsn Radio Relay Lesgun
who was eent over for the tests. The o were aleo henrd in Holland.

Tho Amerenn Badlo Relay League hold 1ts first annual convention in Chicage,
August 30-September 8, at which many thoussnds of amateurs of the United
Bintes ware presant. - .

The firgt lieenses for brondesating stations wore isgued in Beptember of thisyear,

Naw York radlo central statlon opened on Long Island;
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1822, During thig vear broadensting etationa inereased rapidly in keeping with
the great Interest taken in the art. i

Firat Annual Hadip Conference held in Washington, D. C., February 27.

On June 7 E. H, Aymstrong read & paper beforo the Institute of Radio Engl-
neers gn some recent developments by him of regeterative circuita. Professgr
Armstrong was granted s patent for the superregenerstive olreubt.

" Exporimonts in mdiotelophany from ship to shore were eonducted durlng this
vear. In teste from the stemmship America it was proved &:mdblf: to com-
munigpte with land telephone stalions more than 300 miles distant from the

ghip.

fﬂﬂ-ﬂ. On Mgareh 2 L. A, Hazeltine, of Stovens Institute of Technology,
presented g paper before the Hadip Club of Amenien on tubed radig-fraquoney
amplification with newirnllzation of copacity coupling, Professor Hazeltine
was grantcd o patont for the nunrndinﬁnﬁnu trodyoe recelver.

" O Murch E the Cleveland, Ohio ( PM), statlon of the Westinghouso
Eleetrle & Manufacturing Co. successfully repeated shord waves [rom the Eost
Pittsburgh, Pa. (KDKA), statlon for the Srslb e I history.

Second Annual Radio Conferenee held in Washington, D: C., March 20,

The Mareonl Co, made o tender, which was necepted, for the erection of a
transmitting station It Australie of & power of 1,0 Milowstts with 20 stel
masts, 800 feet high. Corresponding stations were to be provided In England
and Canada. Tho receiving arraogements would pormit simultaneous recsplion
from five stations. ’ : R

The construction of & large tadio station In a valley between the Hersogatand
and the Bteln, two of the foothills In the Bavarian Alps, was undertaken, The
aerln] will b suufu:nd:d by wire cables stretohed between the tops of the two
hills, the aerlal wites bBelng suspended from these eables, i _

The inerease [n traflic on some of the large linors of the Atlantie route led to
the installation of apparatus for high-speed automatic tranamission and reception
on several lines.

Bucgessful tests on wireless-gontrolled oirplancs were carcied out at the Etampes
Aprodrgme in France. Flights were made without s pilot. ~ Flights were also
made with a pilot using & gyroscopic slabillzsor and s)..clal steering motors which
eould be controlled from the grotnd.

The Internationnl Commieslon for Aerlp]l Navigniion agreed, ‘ms n genernl
prneiple, that all slrerfd engnged In public transport muet earry radio nﬂ:lu-mlua.

Tho General Elsctric Co. develuped s tube capable of dellvering 20 kilowatts
af high-Trequency energy to an serinl,  Using six of these tubes in parallel with
15,000 velts ob the anode, & current of 310 amperes in an Alexanderson multiple
tuned peripl wag obtained, A tube of the mmagnetron ivpe wnifdeveloped by the
same gompany, capable of giving 1,000 kilowatts at 20,000 cycles with an eff-
ciengy of 70 per cont. : .

Groat progress was madse during the year in tho development of vapuum tubes,

Bhort-wnva lengthe wern used to greater advantage than heretofore.

The Mebillan expedition {o the poler regions had radie for their only means
of direct communieation. Using low power and short-wave lan , theoir vessel,
Bowdoin, communicated with soveral stations in the United Sintes while thoy
were (rozen In thousands of miles away. Broadeasting coneerts from United
States stations were heard during the long dark nights of the Arelie Zone.

]'iljurlng the year foreign I:uunt.l.!iu became interested in cadlotelephone broad-
CRSUIDE.

Broadeasting in the United States heard in England. Britieh sintiona also
heard in the United Bfates.

On Decomber 31 East Pittsburgh, Pa. {EDKA), trangmitted a program to
Great Britain on & short wave., '

1924, In Januwry radlo was used in the region of the Grest Lakes during &
bliezard for dispatoking trains,

The high-power statlon at Monte-Grande, Argentine, was oponed in Janua

for direct communleation with New York, Paris, and Derlin.  The sarvice wi
be extended to Groat Britain when s correaponding tranemitting station is avadl-
abla. The powor of the station {s 800 kliowatts, the serinl being enrrled on 10
musts, cach 690 feel high, The receiving station fs at Villa Elizs, 40 kllometers
from Busngs Alres, the aetusl control being effegted from & contral offics in Beonos
Adros, . '
On Februnry 5 a radio program hroadeasted In tha Unlted States (rom the
East Pittsbargh, Pa. {KDKA), station of the Westinghouse Eleotde & Manu-
fh:::juring Co. was recelved and rebroadosst in England for the borefit of English
stationy, ’ B
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On Februnry' 23 & eonestt broadeast by the enme siation and, relayed from
Lopdon, England, was heard l:lmrhl' in Caloutts, Indls.,_

In July &n pgroement was concluded between the British Government and
the Marconi loss Tedegraph Co, (Ltd.} foc the consiruction of 5 wireless
statipn oo the besm syetem, capable of communicating with Canada and of
being oxtonded {0 Indis, Bouth Afries, and Auostralia, the ﬁmmmft.t[p%l_ta.tl'nn
to have on Input of at least 20 kilowaits and the receiving statfon to bave an
norial dest to focits the recedved waves within an angla of 307, .

The short-wase directlon system of radiotelegraphy snd the results obtained
I3 tests made on it were desoribed In & looture before the Royal Soclely of Arts,
in July, by Senatore Mareoni, .

Dyring the period from Auguet 5 to Beptember 34 the Enst Pittsbargh, Pa.
(KDKA), station malnfained communication with the nhh{a Arcic while on 1ta
expedition to the Aretle regionn, Upon the ship's return 16 was reported Lhat
mpazages sent on ghort waves by the East Pittsburgh station were reeslved
Cape Habine wlthin 11° of the North Pole. This la the farthest north radio
tmeszoges have been reoelved.

On October 11 signals from tho East Plitsburgh eistion were successfully

cated from & atation [n Cape Town, Afres, ) '

It National Hadio Conferonee held In 'ﬁ'l-ﬂhlnﬁlfﬂ, D, C., Qetoher 6.

An expedition from the United Btates, under the ﬂmh[ﬁ of Hamilton Riee,
whieh will explore the Amazon and Orinoco Rivers in Brasll and Yenezuels, In
the interest of geographical sefences In general, will have radio s their only
menng of rammunicetion. '

Hoger Babaon, economlst, estimaics that durlng thia year the Ameorenn people
will mpend approzimately 5350,000,000 for radio equlpment. Bales of radic
equipment are running nearly twico na large as all Einds of upnﬂinp;ﬁ_gwdn; R
- A wiroleas lighthouse has been get up oo an leland in the Firth of Ferth, Beot-
1and. Wireleas waves are eoncentsated by reflectors into a beam which can be
gont 100 milen, giving ships their positlon in & lﬂs.

1025, Copsidersbls progress was made during 1625 in working with shott
waves, Severnl transosesnie atationg are working forcign stetione st great
dlgtanees on wave lengths varyviog [rom 22 to 103 maters. v

In mn experiment botweon the Hastings (Nebr) station and the East Pitls-
huﬂh {Fa.) station the Weatinghouse Electric & Muonufacturing Co. demonstrated
that & 04-meter wave could be picked up, and by plncinf.i on & short trans-
miesion ling to the tranemitting station, increasing the s rength of thoe signals
to their original power or greater, if necessary, the amplifiecd wave could b
transmitted onward, This experiment shows that repeater siatlone ean be
:unutructﬁd ln1 different parts of the world and be fairly certaln of tranemitiing
& strong algnal, :

A number of ghort-wave transmlasions were made by East Pittshurgh {KDKA)
tranamitting to South Afries npd Ausbralia, .

Amctear operators by their interest have modo considerable achievaments in
the davelopmant of short waves. «

During July programa were brosdeast to the American naval fleet in Aus-
tralinn wiators.

Dadiocompass (direstion finder} came into groater vso on board vessels,
Over 100 Amerlcan veanels are cquippaed.

Tho Lighthouse Bervice, Department of Comincres, established several new
mdio fog slgna] sietions on all coasts of tho United States. L
- T practieal use of the talephone and radio for the tranemissibn of photographs
wad more clearly demonstrated during the year.

As B menns of oliminating Intecdference; the trmosmitters of hlfh-pnwmd
broadeasting siatlons wers moved to the ouklying districta of several large cities,
the studics remainlng in the clties. ' .

Broadeasting programs from alrplancs wes deme in A few instaneoa.

The Geoersl Electde Co., the Radio Corporation of Amerioa, and the Wealing-
house Eleciric & Manufacturing Co. condusted experiments in. broadensting,
using ns high as $0 kilowatts, -

The Department of Commerer placed in eommission & “radio test car'' which
is equipped with an assortment of radio instruments used in conducting tests
and investigations. .

The Fourth MNational Radio Cooference was held in Weshlpglon, D, C,
November 9, 1025, . .

 Tha Radio Corporation of Amerlea began the operation of s high-powersd
brondensting station at Bound Brook, N. J, for transmleslon of programa to
Furope. -This station 1s equipped &0 os 1o use az high as 60 kllowatts.
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One of the large electrlesl companiea condueled experimonts o determine the
charneteristida and pocullntities inhierond in the plezo erystala.  Soveral stationa
are now wing this quartz eryaial to maintiin o constant (requency whioh elimi=
nates to a %mﬂ-t exient the '"heat notes" resulling from two stations haterodyning
at an audio-frequency, The radip-inspaction service of this doperiment has
been supplied with these eryetala to ingure nsecurney in frequency or wove-lengih
medsurements, -
© 1828, During this yvear directlonnl or benm tmoemisdon developed to a point
whero it tnay now bo conslderod as Frm_:timl for commorcial uenge.

e s of quarts plates for maintsinlog constant frequency or radio {rana-
milters advaneed coveidernbly dudng the venr,

Suceessful radiotelephone oxperiments wero coudusted betwesn New York and
London. This acrvice will be used commerclally in the near future. '

With the development of transmitting pictures by radio it s now practical to
franemit wenther maps to vessols At sah. ;

Considerable progress was made In the perfection of recelving sets. The
slugle-dlsl recelver enme [nto greater wee for recepiion of programs from broad-
cagting stations.

A commitles ropresenting tho dup::rEmnnis af tho United Bintea Governmont
direstly mmmfgmdm olr radio problems and prepared proposals for eon-
sideration by the International Radiotelegruph Conference which is contemplated
being held in Washington during 1927,

Commerginl pictorndlogram services nre now in operation batween New York
nnd Londows and betweon Franclsco nnd Hewail.

The use of the rndivcompiss (dirvetlon Ander) on Eh‘lli_'h“'“'ﬂ inoreanod materi-
ally. At the elose of the year nbout 300 merchant vessels of this country were so
nquippttﬂ. A very large number of naval vaessels are also equipped with this
npparnitis,

g n July 3 the Attorney Genernl of the United Statos renderpd o decision to
fhe effect that the Seerefary of Commeres hns no jurdsdietion as to the wave
length, with the exeeption of the band betwesn 600 and 1,600 metors resarved for
Government stations, or the power nsed by commercial stations, including broad-
chutlng statlons.

Sinee July the number of hrondonsting stations inoreased 155, making the total
number Heensed on Docomber 81, 6871, A largo number of tho stations in this
class inerepsed their power and changed their wave longths durlng this pedoed.

The jolnt resolution of Congress approved Decembar 8 requires the applicant
for B radio-gtation Hooose to wailve any right or any olalms of right against the
United States to any wave length or to the use of the ether in radio transmis-on
beeanse of pravious leenes to uee the same or beeavse of the use therenl,

Radiotelephono was usad for the fitat time In directing the Alming of & nuval
gceng, off the coast of Californis, for a photoplay, |

BFANDATID FREQUENCY BTATIONS

L]

Ar n'result of measuramonts by the Buresu of Btandarcda upon the tranemitted
waves of B Hmited oumber of radio transmitting stations; dats are given In each
month's Rapio BErvice Bonrerv on ench of these stationa as have been found to
maintain o suiliclently constant frequency to be useful as standards,

As shown by the list of * eonstant [ra}uunuy stations,” thero may ba many
other tations not messured in the bareaw’'s laboratory which maintain their fre-
guencies just as ‘constant ps the slatioos listed below. There is, of course, no
actual guaranty that these stations will maintaln the constaney ahown, but the
dats indicate the high degrees of confidence that can be placed in them. The
iransmiticd frequencies from the standard [requenoy stations can be utllized for
calibeatin I‘mgluuuny moterg and olher %pmmiuu by the Ermndum given in
Burean ut'gS:.:m ards Letter Clroular No. 171, which may bo obtained by & person
hoving aotual uss for it ypon lﬂiphuﬁnn to the Bureau of Standards, Department
of Commerce, Washingéon, C.
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CONBTANT FREQUENCT ETATIONA

The liat of "eoostant fre ueney stations'" given below supplements tha Hst
of “standard (roguenoy E.mlifunﬂ, ' Tha transmltted waves from the stations
in either list ehould ba of value to the publie as irequency standords beonuse of
thetr oonstaney prd elose adherence [i) the licensed velups, The Dureau of
Bitandards makes regular measyrements of the tranamitted frequeneies of the
standprd frequency stetions only. The coonstant froquency statlona in the
follbwing supplementary list do nol carry the same asiursnce of rellability ay
if the transmitied waves were rogularly measursd by fhe Bureau of Btandards
but It Is probable that if measurement data wore available many of them wauld
show the same constanay as tha standard {frequeney stations,

The fundamental requirement of s bropdeasting etatlon for inclusion in tha
following lint is the employment of n epaeinl devies for controlling or checking
the requency, the calibmation of suoh o deviee bolng in agreament with the .
burepu’s [requaney standards. The spacial devies may be automatie piezo
eontrol, o ploso oeoillator, pieso resonntor, or frequency Indlentor.  Btatlons not
inoluded 1 this st nor in the list of standard frequeney stations, which use ona
of the speeinl devices for frequency regulation, are invited to eommunicate with
the Bureau of Standnrds requesting o copy of Letter Circulnr 214, Bequirementa -
of Conntant Frequency Btaliona. .
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A POHTANLE RADID DIRECTION FINDER FOO @ TO W0 RILOCYOLEA

The Bureau of Btandards has just issued a paper which describes tha develop-
ment of a portable radio-direction finder with but two controls—one for tuning,
ope [or balancing, This direetion finder operates over the frequency band from
90 1o 7,700 kilooyeles (3,300 to 30 meters). The direetion fndoer s of the sm
rotating coil typoe. The receiviog eet is of the superheoterodyoe type with the
controls reduced to one by the use of & cam-opomtod condenser. The wide
frequeney rangs 15 Inade poasiblo by & set of 7 intarchangesble plug-in direction=
finder coils each with o corresponding heterodyne gensrator coil and cam for
- pperaling the ndxlllary tunlng condonacr.

This paper Is Bureau of Btandards Brienlifie Papers No. 536, A Porisble
Radio Direction Finder for 80 to 7,700 Klocyeles, by F. W. Dunmore, and is
obtainable from the Buperintendent of Documents, Government Printing Office,

Washington, . C., for 10 conis per oopy.

REBIETAMCE OF CONOUCTORE OF VARIOUA TYFPES AND BIEZES AS WINDINOS OF
BINGLE-LATER COILS AT L TO 400 RILOCYCLES

A pu[p-ur just lssued by the Burosu of Standards gives resistance data, in the
form of curves, for coils wound with vardous sizes of solid wire, lits wire, sod
copper tibing. The pu of the mepsurements was to obisin data which
would assist Fn the selection of the conductors of lowest resistance for the coils
of & standard frequency meter or wave meter, The messurements were made
by the resistance-vardation method. The curves for the various siees of wires
are direetly comparable because the coils has approximately the same inductance
owing to the fact that thei.' were wound in Fuccession on tho ssmo form.  "The
eurves given are of value In selecting the size of wire at least resistance for o
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given froquency within the rangs from 150 to 6,000 kilocveles. For coils of this
type at requencies below 1,500 kiloeyelea the superiority of Ntz wire of a large
number of etrands is shown, while above that imit n coil of Iatge size nolid moppar
wirm or eoppor tublng i preferabla.

This papor Is koown ns Bureau of Standards Tﬁ:’hnnlcﬁr! Paper No. 330,
Hesistance of Conducters of Varous Types and Sizes as indings of Singlg-
Layar Coils nt 150 to 0,000 Kilocyelos, by B, L, Hall. A copy of this paper may
be ohtained for & eonts from the Buperintendent of Dosuments, Cavernment
Frinting Office, Washington, D, O,

REFERENCES TO CTURRERT MADIO LITERATORE

This Is & monthly list of references prepared hg the radio labaratory of the
Buresu of Standards and 1o intended to cover the more important papers of
interest to profeselonnl radio englnesrs which have recently appeared in periodi=
cals, boakn, ete. The number at the left of ench reference classifies the roferanoe
by subject, in necordance with the echame presented in A Decimal Classfication
nf Radln ﬂ'uhiﬂnla—_ltn Extensfon of the Dewey System, Burcau of Standards
Circular Mo. 138, a copy of which may be abtained Tar 10 centa from the Eugg;
intendent of Documents, Government Printing Cillice, Waahington, D, O.

virious articles listed below are not obtaloable from the Burean of Standards,
Tho varlous pericdicals can be consulted at latgo public librasoa. - .

. 000 — Rodio rommesnization

L Lien] Hatsjtipe, L. A, Predoced numbers (andsrdlzation). Proe Test, of Radis Engra., 4, -po.
TRETHT, Lhecurnber, 10, )
RI00L— Pddin primsples

Hias  Auslin, L. W, and W T. I, Badin dpnnl sleesiglh ood eopemicre.  Proe Toot, af
Hmlm'r i, p 'ET-T-'-L Theonmbaer, 1531, u
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ianca. L Chde Flectriguer, F, ppe S7-578, Nevember, 1 : +

R0 Esw, A. Hihichometerlsilben vom  Antensenkomblosibonen, Zalobuch der  drabtlosng
Trf-rmlgl'ut, = 1;-5:. WT=157, Norembes, ] . D

RISL Kglser F. A I:inu 0 apparnias (dlreetion Ooder). Unltad States Patent No. 1909004, lesaod

errTbser T y . : : s TR o

R Biaitermes, & 8, Apnospis for controlllng the direetfozal reeepdina charmnetoristies of loap
or &| hncennis, T.I!E el Sinfes Parent H-E. 1Tk, fimles] Notambor 30, L1924,

Hirhe stazined, W. W. Inr Koguiralktion de madipeps (2 meter mefleriog]. Jakrbmoch des
craftlcezn Telpzranbie, 18, po. 117-120; Ocesber, - .

Bifs  Facjuef, L. Pritish wireles beem binde Dominfen. (Cansds gad Grest Brifsiz) Radls
News of Connda, 5, pp. 1613, Tecenter, (096,

R0 Jates, P, C. Hafla feequenoy imasmisalon lioes.,  Haodio [Ean Fratzissd, A, pp. &4, Tocenter,

1w, .
Hin Taylor, J.  Introdoeing sodiom spd potsssism into discharge dubes eilpal methed aod nppdl-
ralipaal, BErparlionts! Wireless (Londend, I, pp. =-S5, D [1?-!1-'. i1} F'Iﬂ-'
Hixa Brdth, L. . Defecter sciion in bl il A1 AT, 1, pn. 11T, Drcmﬁl. A,
Tiad Mammond, F. H., [r. "-"rllllﬂ'l-!.lllt'l!'tllll!"!lfl-'ln."“l'l:]lilﬂlgiﬂnlhm odal comtrol 1l . Unlted
- Stuted Padent No, W0, lwoed Deermbes [4, 1
HLMIS Fenes, L R, A versstile mper-beterodyne (hookups). Redlo News, B, pp. 815617, Tnnoary,

16T . s
RIMTE Diehl, W. F. Hadiorecelving opparsias.  Unttsd Btatas Palsst Mo, 1800182, laued Noveriher

0, 1,
Rz Wty J. O, amid I.m‘ttrrm. A. V. Tha cutput eharactoristics of aomifer tubes, TFrik
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.. Jatrbueh epe drn;ﬁ]un Telwruphle, B, o, Ikhﬁ?. Orzcbes, L6 f
R Fleseh, J, The "sdoging crynal "—the fomilfsy 2inH0s detestor &y b speaker and microghene,
Radio Mowm, §, pp. T58-753, Yapuary, 1927,

_R200.— Fudio messcrements and siandardisstisn

i 141} Hamis, B. A LCH measuring bex (comrenient i'JJrnm for measaring Irngih, eanacity,
hdﬂi-?fli. L] uﬁ_u ;:Esmmnl. cr fuldtanes ot any frejirency). Hu:I?;EE!.n Frapcizen), 8,
. [ .01 e 1 .
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qu2acles hocurnte Lo within 150 of | por oot Hadlo Brosdpssr, 18, py. 2G-95, fonmary, 1697,
a4 quwﬁ}. H. Eﬁ?m:ﬂu cryaial eomirol systesn,  Uniied States Podend No. INBMY, fsed
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